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Sammandrag fran JP6148370 

PURPOSETo perform outside chamfering of 
the end part of a ferrule existing in a flow 
channel of a coolant, control pressure loss 
reduction and transition boiling easy of 
producing at the upstream side of a fuel 
spacer and provide the fuel spacer improving 
critical output. CONSTITUTIONThe inside and 
outside of a tube-like ferrule 30 inserting fuel 
rods 5, 9 in a fuel assembly 28 of a nuclear 
reactor bundling a plurality of the fuel rods 5, 9 
are regarded as a flow channel of a coolant 
and each fuel rod 5, 9 is concentrically held 
with an inward projection 14 and continuous 
loop springs 16, 35. Characterization is 
performed in that a chamfer 32 is formed in the 
outside of at least the lower end part (on the 
upstream side of coolant) of the tube-like 
ferrule 30 in regard to fuel spacers 29a, 29b 
connected at a lateral position be mutually 
welding the ferrules 30, a spring and a 
circumferential support band 13. 
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(57) [Sift] 

£#28*Tl»e*S*W5, 9 2:}faUfcS-^tt7xJl/- 
;P30 © ftMBJ £f&ai#©iie& <h LTrt #<Dg&gl4:fc «fc 

*5±t;^ja^/x> Hi3T^i6jfietca^bfc*s^x 

^— 9-29a, 29b{C:fcHT. miffi^^x^-^SOcD^ 
fc<2:fcTJSgS (%i%mffi.&±ffiM) <DftW\Z?*>7 
732£jgj$L*:;i££ftg4<h-f-5. 
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I 

TSS88 (fttt#tttt±tttt) ©JHt:ft>77S«U 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] a£*<O^X^-^^0137!rM017^S^ 

ft*©KWiHT?, d 1I4A>H^ 2 

nM&#±f&'t h 3 iT«*-f h 4 <hlC 

£ft3ftfcM®jKf**5&. 5 ©KtcEH 

Sh&9*-^-oy F6, fcitfffcfrftKSSiaEe 

[0 0 0 4] ifc«»X^— ^7 a, 7b»4. «»*5 
* «fclX* * y H 6 <B«5(&;K¥;£rSalHIB*--£ 

7 a, 7blC«toT#ta6n&«»#5*J:r;^*-^ 

[0 0 0 5] «S»X^— y-7 att, H14 (b) O0131C 

IT, S«7x^-;W2<03t©nH^#*^>Hia3[«fA 
[0 0 0 6] U-7 btt* H14 (a) TBI 

tf«7x;W-iH2t»?«KEWU. '5M8£#tt<&«ia 



(2) 1$B8¥6- 1 4 8 3 7 0 

2 

Xtt/t>F13?«QH^£64>T. ^fnfctt^ttfcE 

W S nfc^tt 7 x ;w-;H2tt, Bai/tti5ftt7xjv 

-;H2W±3»«A*»K:Ttt^atlTlf^. 

[0 0 0 7] ««7x;P-;H2ttHl5©JE*«aH^ 
■i\fc5fc, «tt7x;U-JH2<Z>H«j*fcttifi«fctt. 4* 
4iBH63-48031*Hi«©g§ 7 0, Sfc \V& PBB59- 65287*1 
4i S O K 3 A <fc Zffi 3 B Si I Z M $ tl T I * 5 ft 

see**** 2«»»6nT^s. cn&c!>3iei4t4«tt 

10 [0 0 0 8] BSE-r*ff«7x^-;H2<Dia»4jSlS«15 
(HlSfH^T^T) l:TSftSnT^5, *fcH14 
(a) , (b) te*T«fcdK:HH*LTV>*2fi©Stt:7 

x;v-;H2JcKt>Tatt;i/-^;t*i6*t»BSnT* 

[0009] $ &l mw]s- ^m6&aowj-6« 

*H4> 4$ W 0962-287184 #&?8<&3§ 1 H*cfctX» 2 Bl: 
BBSSnTV5*<fc5(c, H15fC*-re«7x;P-M20 
^ RfgffiDcSaP© 1 ^BfJCJt&S?|R)fCjgJBO«J0^#«17SR 

W\ e:©«o^*ai7©-«*&tt±Ti8ifi» (H15T 

[0 0 10] SfcRftt§S«7x;MH2l:^t«, 

rai;«o^*ffla7fc«»*&t4tt*^iiiB<Ea*r** 
zftt><Dfom8\zmm#ftfcm<Dmffi)v<-7rt 

*16££j$£-t**o «*7x*-M2M»^ 

x;v-jK2ortgj:0fe*e©»^o«»x^-'y-7 

a, 7 bOBBa5**fffcnTi3 0, £<&«£UCf4* «r8B 
BB61-198O96#4i«B<0ffS 1 HfcH«*tlfct>©3B«jSi*a 

[ooi i] «*©*tt7x;p-;H2**^ttcEWU 

^7 a, 7 bJ4jB»»5 0#AttS*S(C 

rscitt, ±T®^ssr^f«7x;i,-M2^±T 

If**. 

[0 0 12] 

40 MMW*ttIS^-»7a, 7bo»«t©HfR 

anfc«»x^— y-7 a. 7b©±**6 2fia7>si 

[0013] mra^crir^flmMtiB 
tc, 4*©«»*5TH*nsaBi90*ii>fcffi"rs« 

5^ u^W-jTV^. y-{4, 2ffiSS^fi| 
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3 

*TT £ £ £ IC J: o T«»X^-U-T»S«©«BH» 5 <D& 
[0 0 14] i&H16K4*©jl8«#5TH*nfca[t» 

B0ttBJP3iR£JSlRfK d<045° 0ft2OTKK#sg< 
[0 0 15] tns ©18**6, U-7a f 7 

baawa©»3jj»<D2«» (»*»«jb*sut^ 

5) #cffift#g-r££> B170jm*ffl®ttftRBB£ 

^-r±5»«ntti8*^jis*i^ # -r&tos, 017 

(a) t«-r«»»*B© 0 0 , 90° (Sft*^) 
T\ ff«7x;MH2, 12^5t«^*^ft«fc5 i ^>7 

12<Z>ftflU t B*£f# 5 CD*ffi©IB«>iRtt*B22H»A-r 

[0 0 16] £©P#, £0^0Kattttfttt£g»0 
*B23<&aSt>»<, Sltt8SK22*c8KA"r^WHCliniS 

SKI«230J»S©e«tt/hSli. dn^3*bTH17 (b) 

^^>7r21$r^-r^)¥«^CDKll^lxT^fi-r^o ft 
x;l/— /Wl2<D|*gffifcjKft* 5 <D&m<Dffl <Dm#tiU&22\Z 

&\~rz>ffimt. «tt7x;p-;n2©^fl«c»oT8sn 

[0 0 17] ^©n«»B24Ttt86g395iHr> 

«»» 5 affite«7x;p-;n2i*i«it©sii«aK22ic 
wa©«a8t63»^si«»»22icBiiirs ^t\zuz> 0 

Z<DU3k* 3L)l-M2<D±mM2Sl!\Z7£*&l&23 
[0 0 18] ^Otlj|#e{EXltlM«£i;«l« 

b©ff«7x;p-jw2©afficc»ofc«»H(oi8n^a!i 



(3) ^58^6- 1 4 8 3 7 0 

«»263&t«n©anK:j:o, ^s»5^g®ic{*§f 
a* 

[0 0 19] S6C, Bf4»5SB]^oaSMfcfcS 
12©T8EfflJ27lC*»SSaER23©«na)Jfatt. f«7i 

^-A42aatt*Dt>J!Kft*. ^n^*8«x^— *7 

a, 7 blC«t^>S#ai^Ofp3±Si*T*^c B17 
(a) . (b) tZ&^T, -Atttta£t«;t2ffittft& 
it? BIT, #«ttT2ffiK£»ffiT«LT^*. 

[0020] **K©B»tr5tJi5tt» 

K \z ^ffi-T 5 7 x ;u-;M0*B« fcJUHJ? * > 7 t Snx ft 

[0 0 2 1] 

[&Sft&fcT*fc#©^&] ffi»*0«8S»Smto& 

jp©*»*^#*-ciwa*»» ft if a ufcft y x;u 
-;msft«» t a** ±tf«ia3atn> KT*#fiHft 

77«»J«LfcCift»«tr*. 
[0 0 2 2] 

wm] mft&&&#\zfaftzftmtt<Dm&\t. amw 

ft«»-T^*SffX^— fift^fp]T« 
*R»»*Ht7x^^ft«W©ai««ttft, Sfctt^ 

[0 0 2 3] 4#tC^ft*r«I©SS«SSttiC^^Ttt, 
#*BiE«<Z)»3S3S«iSv^a»©jKn&7x^--;W(7)T 

«s (^«StK±sitfflO) cMnwmoft>7r 

[0 0 2 4] 

[**M *BW-*«B*BBft#BLT»iH-r 

ftLT»IB3a:R§Bft*«-r*. B 1 OIBBBBCS-Tct 
»B*BB : FJPic««r*«WII^#28tt, A> 

H^2ft^rr*±«^-fyu-h 3 tTSB^-r^u-h 

4, *J:tfB*B«tf±«^>f ^-H3tT»^-f 
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(4) 

5 

aSBEBanfcJRSX^— 9-29a, 29bt*6»j«* 

n-o>*. 

[0 0 2 5] SS£H§5, 9&&Zfi'y*-?-ny K6 
te, J8»X^— 9*29 a, 29bfc«fcD«5©*¥;frrp]mm 

8**, tJ-29a, 29btC£oT5fcfc$nfdffi» 

[0026] nm*<o-mtSRiimw 9 ^o>t« 

8 teJig5* < h 3 ©ftto 0 ICTSP^-f 71/- h 4 

tt«ffliPllJ&*K»SnTV>S. 

[0 0 2 7] jSB»X^-U-29btt, 02 (a) CDgfrSB 
TBI IC^tt^A-A^m®rffiSlC^*rj:5tC, ttft* 

*29btt, B2 (b) <2#rffiBT> Hlfctm 
«»#9 t[^»<O««7x^-;j/30S»^«tiE?lJL, 

[0 0 2 8] Sfctt^lcEMSnfcH 3 ©It^jWIB 
T/Ttf«7x;Ml/30H B»lT^4f«7iA- 
;irfOH±ftjSi*»3i (m^T^-T) fcTSttLTVi*. 
fl?«7x;^-;i/30(D±T«Hfcttrt«ic^fii4*«*^ 2fi ^ 
K^rvis. cnso&jBMWu ?«7x;p-;u30cd— 

[0 0 2 9] ««7x;i^-;P30(OT«8B (#S)#fi§&± 

mm) it. »»-r*«tt7x*-*aotjfl[»*3i-r** 

tti5& ft |$ ^ Tftffij IC* # > 7 7 32 £UDX £J§ 

To f%mm&\Zt£ZJjtf£K)*KW±®&&& 

5, 9®*H'\CD«*26©«'*ft*3t-r-5«ji!t*6Ja» 

[0 0 3 0] ^ROflftt^x^-MOttft^ttlcEJUU 
T, 0 2«c^TJ:5IC»*£fc>it-^ ZKDPSK, ±T*8 

fcj&flX^— !*29a, 29b\$m4<D-&tymJEWm-?7K 
-?£o\Z. R»lT^SBtt7i Ji/- ;U30 IC K o 

[0 0 3 i] mK))r-'7rt*iteWLi)ttvtzto#\t % m so 



#Bg¥6- 1 4 8 3 7 0 

6 

*iB*H/Il«18eftRba:»tti:b, B»t5««7x 

cnz±T<D)Km&\zmnwftmm<Dmwv-7n 

dOJS^ «#7x;]/— ;W0ttB5 (a) CDSSISffi 
*-«»»riEHiH*±tfBI 5 (b) <DS6B&;*:8t$TMB 

[0 0 3 2] y*29a, 29b(D*ffeffi<2#§j£te 

tt7x;p-;wow»o»*nfc«»T»j«snfca«3 

3, Ttetits +*»oioffl«)flftt7x;i/— ;V30co«a 

Tf»DH*nfc»fi^?L«33**»J**nTV^. 4®CD 
Si«88«34a. 34b**B2;fe,fctfB6 II^Ti 5 lC?LgS 
33rtT«»X^—1*29a, 29 b <D*fAm\zm&TZ>Jjft 

[0 0 3 3] ««{B«34 a <Z>&&©PS*«», JKRX^ 
— «-29a, 29b<O*ft«(7>JL»33ft»JEKUT^<&10fi© 

& % m&o 2 flo««7 ^jv-)isoomm\zMMmi\z 

[0 0 3 4] &*§S$#34 a te±T 2 tfcOSWM* 6& 0 . 

M*35£g»©±, *»UT-tt©Sm««834atU 
T, «tt7x*-^30O±TJB»fc»««»34afl[>£* 

*«ft±T*T^««r*. s«:)Rmm34b»«Av> 

?L»33©B«©««7x;^;V30S3«IS*UO^ JB 
»X^-U-29a f 29b(D»ftjB7&ra»C^mbfcftO«36 
t»*U C<OftO«36a)IBT9*-*— F6ftjfc 

[0035] s s ic»«estf 34 b a. @tt7x;k-;i/30 

aWjSEfflSnTViT, dCD«»TR»rsfftt7x^-;i/ 
30t±T«*A*ttSns. ^t-^-P7H6H B 
2, B6^-TJ:5JCJLB533rtlC#A$nT*D, 
68«34 a fcKtf 6nfca«;^-7/t*35KTJII«»«34 
b ©ft 0«B61?«EE*nT^5. 
[0 0 3 6] ±gBB2 (a) lC^T^^X^-1f29b 

ti> m*m&m8<D±mzmomi$nzmn7><-v 

T, SR«»»9 0aBoett7x;U»-;WOA«fflBSn 

[0 0 3 7] Cl5LT*J«Snfcflftt7x;l/-^30©E 
^JOrt, B4T^*r<t3lCj8Slstx^-^29a, 29bO^ 

ao®tt^x;u-ji/3oic^)a^j?r/\*> h i3^B)6 an 

©T««^IrI^&) ©*R©^iB«37*«R«t6nT^ 
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(5) 

7 

[0 0 3 8] *fc«H£»A>Fl3©4Hifi<fctt; - 
»®*AeicM31Xtt/1> Kl3<&ara£«tt»Sttfcn-- 

1t29 a, 29b£®9Btf^>*;V#y^X8 tOffllt 

[0 0 3 9] *lr±BB«J«lC±Sff^Kt?^TRWT 

tlfc«S»«-&#:28rtS±»-rs. Tftfr^. »»ttttT 

Myi7X8ra8»5, 9«fc»J*Snfc*»19ft i0 
i^bt, ±&?^7U-b3±Q±®7U1-&\Zffim 

[0 0 4 0] 9*-^-D7H61t *8*4*£#280D« 

ft*. 

[0 0 4 1] tC5T, ^V^Jl/tfy^XSWftffin 

»j*ai«i«i*rtK:±#-r*can, am* 5, 9&i& 

[0042] m&vmmmGftftmttmsimtt 
#-f Fm&m<mf&±&ft0&fomnm&ft 30 

ic^-Tcfc^lc, ABB* 5, 5 m©^IBO«Bi9T*-f H 

($5^)iIlj:«3^IoTt^o C(D^K23(D»BiC 
[0 0 4 3] *«l8fc*^^«B«X^-D-29a, 29bil 

ffi£*srrat, B8 (a) (b) a>m&mn<D 

[0 0 4 4] -T^2b%, 13 8 (a) fc*T*8*W<0 0 

° , 90° 6P& QtA#i4) t«> «**»5, smoim 

;U-;i^30(Ortffl!lt^^5^®(O^COSttSSK22{C2ffl 
ijKt4i&Air£o 

[0 0 4 5] C©«ffi(OaattJtttttlCJ!ViO 
T, &K23cDSEtlfcJP<, ?8tti58S22Jc85A"rSRl3, 



4$W¥6- 1 4 8 3 7 0 
(b) IC^T45° gBfi Cft|*#ffl) T«, WW 5. 5 

[0 04 6] ftoT, C<Dn»t»oT»6*MC««*t 
ft**r>T* ««7x;i/-;P30OrtffiltfiS»#5*ffi<3!>IB 
©a«85»22H«A-r^«E*lt, ««7x;i/-;i/30O» 

fl!iic»o fc^««B24^«n-6«£n«c^n«». &*, 

08 (a) , (b) fc*ViT-jft««0D£»42*«* 

[0 0 4 7] Lft>lstttf&*ftqr?& Z CD^ffi!iffit&24 
T»4fl?« 7 x^-;W0G>±««raBfi8©?- * >7 7 32teft 

x^-;W30^«t<Z)8ltt«E822lC*ViTtt, iSSfSSoira 
*»JWtt*£D*S<, *&^*S14&&#5(D*Mfc: 
2:*<*&J9i*S^©T, «^23<DJPS<^«fl^&#« 
*«t0/hS<tt0. dOit*tflR||LU)A0[>i4±(c«#-r 

[0 0 4 8] &43, mUX^—V-29a. 29b£Sigbfc 
E&Kfc^Ttt, *B»X^— *29a, 29b©flftt7x;i/ 

-*3o*Bffc»ofc**Bo«n^«)BLTaj«w*i; 
sittfc*tts«stffi©+oiK«26^stn©an 

[0 0 4 9] £©fc»*38WfcJ:ntf* f«7xJMl' 

Do&i/T, mnm&{*28<DmRmj3<Dfa±\zmttz>. 
[ooso] &iz*&wommmz^T$iw-rz>. ± 

E— *Jfi«Tttff«7xJP— JI/30©T«8I5 (±8«H*B) 
tt*JF©«0PiLTH**«, 0 9CDS£A^S01C^T 

flf K 7 x ;p-;P39 ic* liTtt, a 6 fl^o 

lit, *(Dffift\Zftm<D ; 3 L *>7 7 32$:mf&'rz> e u 
fc, V^(Dm*COaiahtt5-'8iDm^:t*So 

[0 0 5 1] CtlKcfcD, «S»»5©jS8»X^-- b*T» 
ifi*©±««25©fl*ft|*A*t, »ft^|pJ<D«8»»S 

m<Dmn<D-mm^^(omn\t^mx^-m9a, 29 
b ©tt^iS]<z)rtWT?iBs» 5 (ommizfaWTgimwtfi 

^X^-1t29a, 29bOT*iE«Ta»»«3&«a*-rs 

[0052] ator> mm<Dm*m&w<ow8gk2z<owLti 
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9 

ffi#»B££i;g^{4@ra:, *29a, 29 

7^-1t29a, 29b©±TtJk«T*t^T*^fllTUT 
[0 0 5 3] tot, jB»*aM<0}»«iafe/hS^O 

[0 0 5 4] JJft^IfiKDWa^OSV^ttlCT^ 
£. *8ffX^-1t29a, 29b<B±8S«25 (Tffl) 

CCD«ffcH9COff«7x;P-^39T?»4> «J#£17<Z> 

»tt*fcsW*«7x*--;P39©«iBa)n«T?H*n&, 
0 6 n^i-flSKi9icsgn^^^ L^-rv^ «Kfiiso/jN 

[0 0 5 5] H10Oit*««H«fl?«7x;l^-;K3!>»2 

[0 0 5 6] s&Hii©it^:»fflHtt«tt7x;i/-;u© 

» 3 d©ff«7x^-;M3tt±8fE« (T 

n tats i o*»«i£isi«T*s. 

[0 0 5 7] Jltt&OgJBWCfc^Ttt, »ft*fBj<D«S 

32(D^*i'&ct 0M«T*^ o 

[0 0 5 8] ±E©^IJfi«TttB?«7x;>-;KD 
»«ttt, B3fc«-TJ:5ftntt«*a*»tttUT 
■UHLTSfcd*. BH2©SSlt*iEffiiaic*"rj:3ac8 
ft«©*ttSS*£ Lfctf«7x^-JW5t LfcfccOT 

HlcH3oS«7x^-;P30fl!>»^£|S|«t«S©«i*: 

/Rffil8£Ktt5. 
[0 0 5 9] *&iD**17*tttffc«raifc»»UfcH© 

[0 0 6 0] fc*5, 012te±SSffl!]*gM<E>¥m0Tc&5 
32SHUXU te^©5}'^^fflc7)5 1 ^>7 7^l^^^o 



(6) *&H¥6- 1 4 8 3 7 0 

J0 

£T©»ffi£fcffl©3 1 ir>:772i£"r*. <&6fc. eico 

[0 0 6 1] fitiJKfiX^— tt29a, 29b0>tt?«ftl:: 
O^Tli, jK&t&S, 9#9X9»fT2*-J^- 

£#*tt#Jl&oT*vttK Sfc«S»#5, 9^8X8 
JO » J FOi5feffi©»*T»oTt)*5J?8G>e«7xJl/- 

[0 0 6 2] ±Erc*«09tt3E^?©«H# 

««7x;i/-^*fcttAft«tjft»«-r<&«n*&ttia 

mzteilWV^* >7y32&Ml&rZ Ct\Z&~DT®% 

20 izmirz. *<Dftm* %}%\mmzmt>tiz 0 

[0 0 6 3] 

ttS 7 x;i/-;Ko*fiKlca»TlBSa:X*£Jfibfc c t 

\zjzo. mn#&m\z&K*}%wtt<DM&iRm*mffi2 
[HB0ffittftR9i] 

J0 [02] **Mfc«S-*Jfi«<0«»X^-1J'*afflU 
fc»»*&*0*rHB ( (a) «B 1 OA-AfcfiWffi 
0, (b) »4HlOB-B*fflWrffi0) . 
[0 3] *f8W^«S-*»«<0*8«X^-lJ-<Dfftt7 

x;i/-;K7)S£^:^m0 e 

[04] *RHl:ff£-jHiMolftx^cDHKfl 

[0 5] *«Mir«S-**«fl!)«»#t*»X^-tJ- 
0MgBffi*0 ( (a) te-g&l2)0rIEffiB* (b) tetfifcr 
B0) • 
40 [0 6] 

*¥ffi0. 

[0 7] <K»ft^^oS8m:*«jCB. 

[0 8] *«MtcWS-^»«?SO«SSisra^S5KK^0 

( (a) ttttA^Gj. (b) B»A*ft) . 
[09] *5S9Bfc«sett7xJI/— ;K0^1 

[0 1 0] *»9!lz«*fftt7xJV-;Uoa2<D3E-JB« 

[0ii] *^H^tz^^> < g : «7x;w-;pcoB2o»0g 

50 ^^S0 B 
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(7) 



1 4 8 3 7 0 



11 

BfiSB ( (a) BH130A-A*»WrWa (b) UB 
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